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CATSs Californians for Alternatives to Toxics
315 P Street  Eureka, CAgsso1 USA
phone (707)445-5100  fax (707)445-5151
e-mail: cats@alternativesztoxics.org web site:

http://www.alternativesztoxics.org
Nevember 19, 2002

Ta: James Bond

National Marine Fisheries Service
1655 Heindon Road

Arcata, CA. 95521

Re: Simpson Resource Company, California Timberlands Division Aquatic Habitat Conservation
Plan (HCP) and Candidate Conservation with Agresment Assurances (CCAA) Draft

Emrirorl:ental Impact Statement (DEIS)

Californians for Altematives to Toxics {CATs) is a public interest organization concemed about the
use of and altematives to pesticides In Califomia. The activiies planned for the SimpsonAquatic
Habitat Conservation Plan (AHCP) and Candidate Conservation with Agreement Assurances
(CCAA) and analyzed in the Draft Environmental Impact Staternant (DEIS) are of particular
concem to our members who have an abiding inferest in the effect of herbicides and other
pesticides in the forest environman.

Simpson states that i did not seek coverage of vegetation control with herbicides as part of the
Permits. According to Pesticide Use Reports filed with the Humboldt County Agricultue
Commissioner in 2001, Simpson used 3,147 gallons and 400 pounds of pesticides in 2001,
includiing 3 pounds of gopher bait. Does Simpson intend to use gopher bait again? This Is a
rodenticide, not an herbicide and thus must be included in any future permk appiications and
attendent assessments and analysis that have to do with herbicides.

|
Dus to a'recent Consent Decres, the U. S. Environmental Protection Agencywillbagin conducting
consultations about the herbicides most used by Simpson and relating to the impacts of the
herbicides in forestry operations to several of the listed endangered species in the areas of
Simpson's operations. See attached Consent Decree Californians for Altematives to Toxics, The
Environmental Protection Information Center inc., and The Humboldt Watershed Council, Plainiffs,
vs. Environmental Pratection Agency, Christine T. Whitman, Defendants. Case No. C00-3150
CW for furher details {http//www.altematives2toxics.orglepa.htm. Simpson and the National
Marine Fisheries Service must begin the pemmitting process whan the related determinations are
completed and, at latest, when consultations are completad. :

In describing the cument environmental conditions, the probability of contamination with

pentachlorophenol at any of Simpson's millls, in particular the mill at Big Lagoon/Redwood Creek,
wihich likely has contaminated the Big Lagoon, was not taken into consideration, nor were the
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Letter - G8. Signatory -Salmon Forever.

Response to Comment G8-1

Receipt of the report acknowledged, thank you. The Plan,
consistent with regulations governing the Services’ approval of
ITP applications, includes a conservation plan that is based on the
best scientific and commercial data available. Literature relied
upon in drafting the Plan is identified in AHCP/CCAA Section 9.
The Plan includes measures relating to the potential for slope
failure in the Plan Area.

Licensed foresters, California Registered Geologists and other
resource professionals will assist with planning operations in the
Plan Area, including implementation of the Operating
Conservation Plan However, determinations of “significance” and
“risk of take” were not within the applicant’s discretion but were
reviewed by the Services. The Plan sets forth a variety of measures
to address various potential impacts, such as those from slope
failure. The Services believe that the Plan as a whole meets the
HCP/CCAA approval criteria (Master Response 8) and that the
Plan will achieve its purposes.

In any case, IA paragraph 8.5 memorializes the Services’ authority
to conduct inspections and monitoring in connection with the
Permits in accordance with Federal regulations. Further, there will
be annual reviews for the first five years of the Plan. In the second
and fourth years, the annual meeting will be followed with a field
review of implemented conservation measures to allow technical
evaluation of conservation measure implementation.
AHCP/CCAA Sections 6.2.7.4, 6.3.7; 1A paragraph 8.5. Biennial
reports notwithstanding, the Services may request any additional
available information reasonably related to implementation of the
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Plan in Green Diamond’s possession or control, or in the possession or
control of any of its affiliates, contractors or other third parties covered
by the Permits for the purpose of assessing whether the terms and
conditions of the Permits and the Plan are being fully implemented.
Green Diamond is required to use its “best efforts” to provide any such
information within 30 days of the request (IA paragraph 8.3).
Professional technical staff of the Services and of Green Diamond will
work together to evaluate effects associated with Plan implementation in
the Plan Area.

See Master Response 13 regarding the role of foresters and practice of
geology. As discussed there, any covered activities that involve
geological issues and require the expertise of an RG would need to be
carried out by, or occur under the supervision of, an RG as required by
California law. See Business and Professions Code section 7800 et seq...
The Services believe that the Plan has adequate measures to minimize
and mitigate impacts to the covered species to the maximum extent
practicable. See AHCP/CCAA Section 6.2.2 and 6.3.2 for a discussion
of the measures.
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Page 3 | MANAGEMFNT-RELATED | ANDSLIDBES oN
PACIFIC LUMBER LANDS, HUMBOLUT €O, CA:
[ A GEOTE(HNICAL PERSFECTIVE
NOVEMBER 2001
By: ; .
Rodney W. Prellwitz : John Oswald Weyns Adems
Bitterroot Geotech GeoFrgmoced HartCrowser
P.0. Box 43 2269 Myrtle Avenue 1910 Painview Avenue
 Stevenaville, MT 59870 Emeks, CA 95501  Beattls, WA 08102-3699
Epmpusc

mmwmmmﬂhlmmmemwhmsw, !
mm.v-nnumm-umm_sdnm alersheds; Humboldt Consty, Caiformie. 1t
mﬂhmudﬂmu.mmmmmmmtmmmﬂnhﬁmmnﬁntmhu
nqﬂﬂnrdumﬂhm mwwgnﬁnnﬂfthmpmmiulb'mmhm&fmhmmn
m:lpmpu'pmmﬂuumb:uhnhduﬂugwithm ﬂawﬂr,uﬁum.c&mdhylﬂd-
mmmmmmmdwmwmummwmmﬂm“
m»wamwmmmmmmw ln'r.‘nltm[mﬂ.ﬂns

hﬂhmﬁrnﬂwﬁ?mmﬁ!d wmwmmm

cotribing to thoss fallumes Soal haacd stabiliry methods were used In this

qummwnmu The effects of ma acrivitics mach as road plat-gnd-Gil slope

consirpetion, site dovelopment, and tree removel mhe-mdrwuwdmﬁh [hese
lw‘lﬂ

This Work was completed indepéndent of tbe field m'rkfbﬂlnmmrﬁm(dope
wability) part of tbe analyss Dfmﬁmmﬂhndl: However, 10 be of rnmdmum vahie 10
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Page 4 arovide that direct lil 10 the watorshid data by using the 5SFE soil-mechanics-based stablity
unulysls methods used 10 anulyze exdsting menagenen-rolaied Jandshides. These methods of
siabiliyy amabysia are proven methods used uiversully by gentechnioal snginges Lo quantify and
evaliase existing soil, rock, gnd ground waler conditions for the design ard eonstruction of fiable
slopos or landslide-mitigation FrUCiucs. In tiselr sienpbest R, [hate stability analysls methods
mupﬁbublmqhemﬁmﬂt of watershed proportion Much offort is heing exeraleed
in waterthad aoalysis and the types hmmwdmanddwbﬂummmhum‘dw
1mwdwmbdﬂmmﬁu£ﬁl ilwrlmnﬂuﬂuﬁdﬁmm. The watershed
uﬂyﬂsthmmmdMnﬂﬂwm&yﬁ-ﬂWmmmm:
“gead-gnd”. nﬁmwhunpmwhwdi lovels of plasning and development and i fecilitatod
brnmﬂidduﬂmuwﬂdlhmmmmmmumwhhmﬁmﬂhﬁ

Since unly management-Telated lmdslides were surveyed, It became obvious in review thal
the findings were nol purely geotechnivsl but could be of velue dircotly to land manager. With
that in mind, this report is directed &t two audinnces: the land munages who makes the fisk-vé-
Mnmmmmmmammﬂdmhﬂ sty wnd for the
mﬁﬂdsmmmpwﬂ:ﬂwmﬂuﬂ definition and evalistion to suppon that
decisionamaking ‘An ptiempt has been made 16 separato the budy of peport into bess-
technical paragrapha in which 2 lmd Wmﬁﬂﬂhlﬁmm reviow e

mmudumwmwmmmn-mmmmhwum inthe later
punlafhupmp(bnlhriutnﬁppd@uu Tt must be noved that this is riot & soikmochanics
mew!mhﬁmlnm‘lllmﬂ he of interest to the physical geolopist or ehvil enginecr
uhndnumw;ymdﬂoﬂwmndwwmh&mlwﬁm

Intendsd Use - By.the Land Masoger
T bl nianamere, tho maerial s s repot s luteuded v secomplih 1wa Hhings: ;

* g provide betior understunding of tho impanance of grotechnical inpt
{founded on a good datebase) 1o the long-torm dusision-intking provess knd

* 1p point out some implications for fioTure management activities which can he
gangiuded from the management-reiatod landlide and road cut-tepe FIrveys

The primasy parpose of & wevipchuial databass {und 1he ooty wood reason b have ona) is
1o provide the imput for subility analysis for the rnhm‘.iunnt’hﬂd.ﬂideipmnﬁﬂ from [and-
mamegement activities snd (o #id the manogement decising-making process  Furthermoro, shnca
these |and-managaement decisions must s vl . oo than g jovcl, & dynamiy dalabmsi il

hmmwwwmmwm. 1
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Decisions on af least thres hroad levils oflnud-nmmmﬁtm!hemypmad:

Level 1 - Resourss Allocation. "This is the broad watcrohed snalysis level. A this level,
ﬂndliun.-.muﬁnnmdamnwhdw-or-mn in mgaummﬁwmmt
wdﬁry-unh:iumlﬂpmlnﬂﬂideﬂntmlmqm Howeever, ot this lovel,
mmmsmmmmmmmo&mmmmdmmﬁm
mmﬁmwwmmﬂHMﬁmﬁﬂrmm
thnmﬁani&uﬂmmmufdﬂnhrﬂarmﬁ:kmhmﬂmu
lmmmmwmmwwmmmwwmﬂnﬂ:
mm:umiminﬂnnﬂﬂhvi

Lewel 11 - Roacurte Flaouing.

gpecific data is used 10 better evaluste the potential t’arlmdﬁﬁqrmhimmmd-
mauggement activiries. Level 1 datn can be fisld wﬂualedmﬂ.d«ﬁﬁnﬂldﬂlmﬁndu
mdrndﬁrmmﬂnndyﬁs. 'mkﬁmismndtoupdthnﬁhmrwﬂwduﬁm
mmmﬂmmmmmwmmwﬂu
-Wmmdn-ﬁmuwnmmzl

| Lgeel 111 - Resource Develapment. Mhm'mmmmmumﬁwm
;Mmh!mmeﬁcdapumEnhmwwﬁcdmmthvﬂwﬁdeﬂlw

- mitigatc & apecific landsits which might resufl from land- : 3
Mnﬁlhﬂkmmw ﬁlrnpg:m&!h‘.'m Far foture amlysis,

ummmmmmmnmnmdmumwmm:mmm&y
dhﬂmtuhﬂ&gpmﬂﬂﬂﬂddﬁnﬂmﬁeapﬂmﬂdum Thest
mlbbii:muh;ul:uWﬂlumbnﬂﬂypﬁmﬂyonthﬂdﬂfﬁuﬂhﬂmiuumﬂmnt‘
physical site factors. [hege methods are used primaily ﬂlﬁdlnﬂm&n‘hﬂﬂk‘,ﬁ'mh{lﬂw.
mlﬂrmhhuw:-dm‘mnm‘ distsi siom. Mu.puﬁu:h:b:ﬂwd‘{.m

productivity). Such things as loss in toot strengmh, incrobse in groundwate
dmindmmm(md cut-and-fill slope constryction), etc. uan be modaled and
evaluled in » realistic soil-mechanica-based srabiliLy analyss, To lmpd!wmmmmmm

m1m,mmnﬁmmq;¢maan variablcs is eseentinl
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HﬂﬁﬁmwmmhﬂpﬁﬂﬂlﬁulWhlmdﬂdWIwm
muﬂdhrwkhlwmﬂnghmvdudpofmﬂmﬁadm. 1 addition to » knowledge nf the typical
mﬂeﬁﬁﬂmmwmmmﬂt}'mﬂgm of mansgement-related landslides,
mﬂhmdinﬂumﬁmmmﬂulwﬂpmmwhwwﬁnhmoﬂﬂmmmuduml
in fisture geotechnical applications. The intent ix to provide a gestechnical starting point for slope
stebility analysis. mhﬂdwmuthsum@fﬂﬂmjmmthu &n sxperienced
mmlmmﬂgnwmummmwlw.wﬁmm

Ihe information i this repors can be used as the basis for a simplified and cost-effsct means for
estimating workable values for these persmetcrd. Thiis approsch Ly been used the

o Busific Lumber property 46 well, This matesia s ouly 8 starting point and is not intended to
* replacs good judgement or reliave the geotechnical specilist of the responeibility for sclf*
calibration and for field verifiction on & case-by-case basis.

of SErvEe o |

_ Amurlumm-MMthmmdhﬂsnﬂy. Most of these
were in the Fieshwater and Lower Eel Watersheds. A good representation of geomorphic
Imd&muﬂpummckmmiw“ﬁncluddhmﬂmmm The oocurrenco of these
wﬂidummbmﬂirﬁmhnlmmmudpuhpammhummwm
from the rapid revagetation which makes ficld ideniification difficult. Appendix A contains
photographs and typical sections of the landsfides. Almost ell mansgeiment-tolated Indslides
wmmnﬂnimﬂhﬁihmm(ﬂthmshwmmrhiwmwﬁﬁm:mﬁmﬂm
imtmnﬂmmnlum}hwlhy‘gmmlnﬁncﬁnhnnw@mmmﬁ.ladqnh}md
exiending downglope a considerable distance (usually hundreds of feet) in relation 10 their Intera!
axctont (usually less than 100 &), The surface of sliding and concentration
mﬂﬁhﬂlmvmpwﬂlynpmddimdhbciamhhndm. The prefeilure slidemnss material
mmmmm&umwmhmmdmumdmmm)mmmmmm
mumuyrmmwmw“mhautummmmuummm
st of the parent rock. This mante is also the rooted zonc where groundwater concentrates at &
ﬂxmmwtumlmww.ndmmuhhmmmmmmm
{see Photos 5 & 6). This condition is the primary roason for the translativim! narure of the
Wﬁmnmwnmmﬁuwmcmrﬁmmummwmm
winthered and less-permeabile parent rock mdmeepmﬂelwuﬁl_drlimgehuﬁnrmuh_
Figures 1 and 2 illustrate this condition. As o result, the typical sucface of aliding is ef the base of
the rooted zone whioh is he maximum depth of soil material of weaker shear streagih (usually
Imﬂlmlﬂﬁ.ﬂapthnrmumuﬂuhwhulhduﬁimmm)mdlhumnimdup&uf

water in this unconfined aquifer. An exception 1o this generaliration was
nblpmdinrheﬁulﬂr-:hureﬁmkmmmm*rmalnpu{nmhmnn%]mﬂuvm
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: Eigure L. Typical landslide conditions for the Wildcat parent rock formation using road cut-and-
Page 7 £ill slope failures to illustrate.

0 io 20 deg.

15 to 25 deg.

e and Failure Surface)

Parent Rock Exposed
(Drainage Barrie
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Letter - G8 ; | Typical andslide conditions for the Wildcat parent rock formetion using timber
Page 8 ‘ unit stope fallure to illustrate.
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Duzen and Lower Eel Watersheds where landslides oflen had two distinet failure surfaces: one at
the base of the rooted zone and & deeper translational surface in the sheared rock. At these sites,
the total depth of the failed section was up to 20 fl. deep and probably involved & second
unconfined groundwater aquifer perched at the base of the sheared rock (see Photos 23 and 24

and Figurs 3). :

An additional source of groundwater for the mantle originates from stru
confined aquifers within the parent rock (drainage barriers of less-permeable material both shove
and below the aquifer) in fracture zones (Photos 7 and 8) or sand layers (Photos 9 and 10).
Photos 20 through 22 and Figures | and 2 show the relative physical relationship between these
twao aquifers on the slope. The quantity of groundwater in the deeper confined aquifer no doubt
varies in response to seasonal precipitation changes as does the unconfined aquifer in the mantle
but at significantly different response times, seepage velocities, and drainout times dus to the
differences in aquifer characteristics of the two (permesbility, positions on the slope, groundwater
flow paths, ete.). Usually thers is fittle evidence at the ground surface above the subsurface
seepage rones (such as water-loving vegetation) which would help to identify these location in the
field before failure or exposure in a road cut slope. :

The overall genmorphic shape of the ground surface and position on the slope were also
determined to be a poor indicator of concentrated groundwater, Many landslides were found to
originate a8 & result of seepage near ridge tops and on planar surfaces (Photos 14, 18, and 19)
with only & minor concave shape developing as a result of the failure. The lack of widespread
deep calluvial soils andfor the structurally-controlled scepage emanating from the parent rock
appears to be the primary reasons for this. The sespage from these confined aquifers is alse more
comtinuous late into the year than the seepage which originates from the unconfined (“parched™)
aquifer io the surface residual mantle, This is probably due to the slowsr seepage velocities and
draincut time of the structurally-controlled aquifers. Scepage from these desper aquifers is
probably the primary source of late-season streamflow long afier the unconfined aquifers in the
soil mantlc no longer contain any free water for seepage.

Appendix B contains a summary spreadsheet of the landslides. The spreadshest contsins
the stability analysis used to enalyze the fiilure, the management activity that the failure was
related to, the parent rock unit, the average translational vonditions of the failure, and the
parametric values used in the enalysis to model the failure conditions. As shown in Appendix B,
sbout 50 % of the landslides were road-related and most of those wers the failure of sidecast-fill
slopes. The survey may be somewhst bissed toward road-related failures since roads were used
to acoess the watersheds. However, every effort was made to survey the cutting units accessed
by those roads and to include the slope failures within the cutting units that were not directly
adjacent to the roads. Map and GPS locatlons of the landslides summarized in Appendix B are
available from HartCrowser (Fortuna office).

In addition to the landalides, 195 existing road cut slopes were measured. The
apreadshest at the end of Appendix B summarizes the results arranged sccording to the textural
categories used in the landslide study. The date from this cut-slope survey were used as part of
the parametric value determination and to provide informetion for fiture road design.
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Letter - G8 Eigure 3. Typical compound fill-slope above and cut-slope helow filure which extends through
. the mantle soil into highly-fracture (shear zone) bedrook. Most prevalent in the Francisean and
Page 10 Yager pareat rock formations of relatively high shear sirength,

Upper Road Original
Sidecant Fill Slope

/ Sheared Parent Rock Exposed

Lower Rond Original
Clut Shope
Seepage {rom Unconfined Aquifer \
at bm_:l’ Shear Zone N
i ' /{ o
i More Competeat Parent Rock Fapsed

(Drainage Barricr and Filure Surfuce)



Letter - G8
Page 11

ID: NOV 19°'02 15:19 He.002 P.11

Land Mansgement - Road Design

As shown in Appendix B, the mejority of management-related landslides surveyed were
rond-related and most resulted from the construction of sidecast-fil siopes. Figures 1and 3
ilustrate the common road cut and fill slope failures. A stability analysis of the typical site
conditions in Figure ] is summarized in Appendix C. The results of this stability analysis present
abeuwuqd.mtm&manfhuwﬂumlduﬂ'ummmbﬂﬁvoﬁheﬂap& The results suggest that
the fuilures (especially the sidecast-fill ﬂnpu}mmﬂhheiytumbmpmgm:

* tarting as & shallow rotational arg fhilure 85 & result of groundwater concentration at
the bese of the rooted zone and ones mobilized,

'Wins{ﬂcumudlﬁmnlﬁﬂmof&nmﬁumlmmﬂaﬁmmmmﬂ
the robted zone (the confining surface for the groundwater).

Fﬁhreaflheﬂm]aﬁmﬂmﬁmmmhpahmvodmﬂmﬂ(wdmdep&ﬂmﬂ
mantle mobilized) to a position oo the ﬂopawhuutbculupﬂbmﬂﬂ:mgﬁnﬂemdu‘oﬂiﬂn
stops and deposition of the slide debris begins. This is ilhastrated in Figure 1. In the deposition
m&hlﬂﬂedebrhhdmmnwthnmﬁmmﬂnmdemﬂl:m stable slope. The
degree of slape where erosional stops and deposition begins is a function of the shear swrength of
the soil and is predictsble. :

Sumadfihnrmhsnﬂheluﬂdidnmmhhppmrﬁxﬂmmmmimpﬁbﬂim
applicable to road design and construction. memphﬂnmmumlﬂnputmumm-
related landslide sites was sbout 29 deg. (33%). Since most of these slope faihures were sidecast
ﬁhhwﬁdﬂhwﬂﬂmﬁﬁturmﬂﬂﬂmmmmmﬁpm.
Mnmﬂopwmmumdonnmrdﬂnpnnmzhmﬁwtmtmmmwpmm
into teanslationa] fuilures. In the rangs of natural siopes Fom 55 to 80 peroent, out glope failures
mhmﬂwh:hﬂmﬂﬂmh%m&%mﬂpﬁwmm
mmmmm@mummwmm.

ﬁlgmuhsofﬂmcxiuhsmuhpemminawmﬂimetummmamﬂt
implications which should be poted. The average esisting stabls cut slope was sbout 59 deg.
{0.61:1 cut slope ratic) and 15 f. in vertical height. As illustrated on Figure 4, this cut slope
ﬂudﬂuwoﬂamadwidthd'lﬁﬁ,inum-bmchmmmumdlhpunptuaboulndeg.
(61%).-'Uﬂngthnmwmwammhvab&fmhmﬂmdad&ﬂprmdvﬂdﬂmﬂiﬁ
m:wmmmmwmmmmn.sﬂummmm
slope Tatio were analyzed as shovm in Appendix C. Figure 4 is the graphical illustration of the

following results:
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Page 12 : ‘full-bench cut in Wildeat parent rock material.
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In addition, field observations (Photos 1,2,3,5, and 6) indicate that existing cut slopes
seem to do better from a surface-erosion standpoint if lesy slope length is exposed which favors
the steeper cut slope design where slope stability allows. Combining this information with the .
observations made for sidecast-fill slopes, the prudent general practice appears to be to use
sidecast fills as required on natural ground slopes up to 55 percent with a cut slope of 0.50:1, use
a full-bench-cut design template and a road width of 15 £, with & cut slope ratio of 0.50:1 on
natural ground slopes up to 60 percent, a eut slope ratio of 0.75;1 on natural slopes between 60
mdﬁipment.mdl.m:lonﬂopubmmﬁiundmwm, Bxceptions to this

will have to be made for solls of extremely weak shear strength and/for site
conditions of extreme groundwater concentration. On natural slopes steeper than 70 percent, o
thorough geotechnical investigation should be made and an engineered or mechanically-stabilized
design may be required for road construction. In addition, when outsloping of the road surface is
used to direct the road runoff toward the slope it must be considered as a potential source of
groundwater contributing to sidecast-fill-slope failures.

Land Mansgement - Ouarvy Development

The stebility problems associated with quarry development are not so much related to
exccavation into the relatively hard quarry rock (although this should be addressed in the
development of & long-term rehabilitation plan) as they are in the quarry waste embeankment
constructed on the adiacent natural slopes. Often gentle slopes adjacent to quarry sites are
formed by matarial of very-low shear strength which flanks the hard rock (see Figure 5). Loading
by construction of waste embanlonents canses failure of this weak subsurface material. Although
these ambankments have relatively small Isteral extent 23 compared to road embankments they are
often much lerger in vertical height and extensive localized watershed damage can result.
AppmﬁtCMUmtﬂ#ymﬂﬂhwﬂchdmmthuhapmtofwm
embankment construction on these weak subsoils. A prudeat deslgn practice would be to
mmwmbmofﬂm“ﬁummt"mmmmmmumﬁr

the of week substrata and to prepare this arca and design for stability prior to
construction.
Land Management - Timber Harvest

Figure 2 illustrates the typical conditions for a failure resulting from timber harvest.
Theoretically, three things are usually assumed to happen when trees are removed from a slope:

* a reduction in the surcharge loading of the ground surfaee,
* a reduction in the root strength of the rooted zone in the soil mantle,

‘minmminﬂngmuwmﬁurﬁmﬁummhfaﬂarmehdnemthhﬂof
tree evapotransporation end canopy protection.
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All thres of these can be analyzed in & stability analysis. It can.be demonstrated through
stability analysis thet the reduction in surcharge loading 1o be expected as a result of tres removal
has very little affect on the stability of the slope. This leaves the affects that tree removal has on
root strength end groundwater infiltration as the primary concerns in relation to tree removal
There is much theory developed on both of these impacts but very little practical research and
supporting data has been documented to quantify the assumptions made. This is unfortunate since
unsupported theories have & way of becoming laws in peoples minds if never challenged or tested
in an unbinsed scientific manner,

-Thcqﬂlnﬁﬁnﬁmufmotnmgﬁisunmpoundedm&hwﬁm&mm It
h;uﬁqunmimminwrmimp“ouunwhmnmmlymcm&ndmmmumhpmpm
must be considered, but also the local stress conditions of the soll (active, st-rest, or passive), the
dwufwﬂomﬁmmdﬂmmndsnfmﬂﬂum(m,mmmw}wﬂ. Enough
field observations have been made 1o determine that all of these are important factors to consider,
In erder to properly evaluate, an engineering design (not unlike the design of horizontal
rdnﬁrmwmiumdmduﬂy-mﬁﬁndmhmkmmwmsdﬁauohmmmm
have to be made. Roots are considered to add a cohesive strength to the soil mantle which may
lhuhlnﬁmmdmthqmﬂnhwuaﬁiqﬁmdmm“wﬁmMﬂhulm
overburden pressure to mobilize. What we do know about it has been determined from back
analysis of existing landslides considering root strength as u form of cohesive strength and
mhmmmwmmm“wmmmmﬂmm
moigtare and trus soil cohesion which the plastic (elayey) soils exhibit. From these back analyses,
mguufmﬂcnhwﬂm{ufmhmn}mmmdvdﬁuhmﬁmmmmof
quantitative cohesive values which can be linked directly to the effiect of roots is relatively small.
That is not to say that it is unimportant to consider. Appendix C containg the results of the
stability analysis for cutting unit landslides that are ree-removal related. Tt shows that on
extremely steep slopes and shallow soils, a reduction in total cohesive strength of es little as 25
psf can decrease the factor-of-safety-against-failure by 20 percent or mors,

The effects of tree removal on groundwater rise in a soil cohumn hes also had very litte
verification with actusl measurements. Other than for the results of s fow site-specific studies,
Hmemumnﬁympracﬁulmivwwmpﬁuucmeﬁndn:uﬂmnmpmﬁmﬂhmy
accuracy the impact of tree removal on this imiportast and most dynamic variable. However,
unlilee root strength, groundwater rise in respunse to precipitation can be measured and
quantified. Unfortunately in practics, it is seldom done, mostly because long-term continuous
monitoring i% time consuming and expensive. This type of monitoring is sorely needed and it
needs to be done on as many sites as economically feasible. Local site-specific data is the only
means to substantiate ot refute the coniroversial essumptions that are currently based on
unproven theories. To be of value, long-term monitoring data shouid be gathered before-and-
affer tree removal (op the same site) and related to several precipitation events of comparable
magnitude. A stability analysis example was used in this report (se¢ Appendix C) to simulats the
mmmm[wﬁmmmﬂthmmrmuwnmﬂm“mm&y
of a steep slope. The same cutting-unit landslide conditions that were analyzed for the effects of
root strength reduction were analyzed for groundwater rise in regponse to precipitstion. It shows
that on the same slope, & similer decrease in the factor-of-safety-against-fithure of sbout 20
percent can occur as result of an increase in groundwater level of about one foot.
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. The resuls of analysls of landalides in cutting units are inherantly less conclusive than
those for roads but a few observations are warvanted. Tho mont prominen: vonclusion is that the
Mdmmnnmm:ynfﬂqmmhmbmmumﬁmcmbmmw
the reduction of ireg root strength and groundwater rise, Howaver, a1 this time, there are no
wwﬁ:dmmlnmuﬂynﬁmmmmmmmwluumqumﬁ&:hmtm varisbles. As
& result, back analysis must be used for quantification, The resultz do show that relatively minor
ﬂwﬂhroot strength and groundwater rise can have » major impact on the stability of stoep
natural slopes. X

Soms other considerations need 1o be fictored imo the sbility analysls of tree removal.
Silm!hmmut'mdmdmﬁu%mw&emﬁumilmmmhm
strength may be mininial and confined to the understory brush. The management implications for
root strength reductlon is prohuhly more in the site preparation for reforcstation and not in the
Iunwwhmmmmhm»mmummunmmmmmmu
wont to do anywey), Tl evapotrensporation also continues from the five roots in the
developmant of new growth, This may be st 8 lesser rate immediately after the tree Is removed
and some potential increase in groundwater leve! should be anticipated until regeneratipn resches
B certain point in the development of the new troc. Just how mucl: thiy is and for what duration
can not be predicted ar this time. Currently, probably the best way to assess the
rsk/oonsequances of tres removal 1s to survey the condition of recently-harvested cutting units
ﬁﬁﬁnﬂu&cﬂwﬂmﬂmumaphm“miMMudbmjudwmmeh
observed within and cumulatively downslope of the recently-harvestod units (what can b related
directly to trce removal)..

Duoep-seated rowtional landslide features are prevalent and have been mapped on afl of the
walersheds surveyed. There is much concern on the effeers that mansgement activitios (primarily
troo removal) might have on reactivating these massive landslido masses, Some of these features
miy be csused by other factors othier. than nwss-wastig, bist regardless of thoir orighn, they must
be treated as potentislly unsiable landsfides and investigated accordingly. Tha question should not
be of Lheir existence but of their management implications. The potentia! for resetivation of
dorment deep-seated massive landslides by management ustivities can be demunstrated through
stability analysis. In the previous paragraphs, the potentiel for creating shallow translations!
landslicies as & result of road constraction or tree removal was discussed. If the potential cxists
ﬂhrrhnrucﬁmlmoﬁmd;luwdup-uudnmimlIlnﬂh‘qmuuuhnmw
put in perspective to the potenilal for doveloping shallow translatioral slides which arc obviously
managenteat-related and are quandfisble,

A ralative stability analysis of & dormant deep-seatedFotationsl feature is included in
Appﬁﬁ:r('..Ammwhﬂluwﬁamdummhm:nmmpmm
potential for creating » shallow translational landslide within the rooted zone soil mantle 10 the
potertlal for reactivating a much larger deep-seated feature, Tn that example, a small reduction In
total coheslon of the rooted zone and & small inorease in groundwater hoight within the porched
unconfined aquifer of this soil mantle was uscd to simulate the removal of the troes (same as the

15
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tres-removal analysis above). A secord confined aquifer helow the mantle was used o control
the deep-seated failure in this example. An initial piezometric groundwater lovel for this deeper
confined aquifer was established to simulate the same preharvest stability condition for the deep-
seated failure as for the shallow translational fiifure at the base of the rooted zone (both having
the same factor-of-safety-agains-failure for the preharvest condition). To simulate the
postharvest conditions, & decrease in total cobesion of 25 psfand a 1 ft. groundwater rise in the
shallow aquifer caused about a 20 peroent reduction in the factor of safety which would causs the
translational failure. To have the same reduction in factor of safety for the deep-sested failure
required these conditions in the mantle end an additionel increase in groundwater level of 108, in
the deeper confined aquifer.

The results are summarized in Appendix C. Some conolusions based on this example are
a8 Tollows:

* Beginning with about the same level of stability, the Hkelihood of & translationsl faihure
along the drainage barrer st the base of the soil mantle through & small decrease in root
strength or increase in groundwater level in the perched aguifer within the mantle is very
great. However, these near-surface changes in the mantle had relatively no affect on the
deep-seated failure due to the relatively small portion of the desp-scated failure surfase

which Bes within it,

* It would require a 10 ft. rise in the piezometrio groundwater surfice of a deeper
confined aquifer to have the same ynstabilizing affiect on the deep-seated faifure as the 1 fi.
of groundwater rise in the upper unconfined aquifer does on the shallow translational
fudlure within the soil mantle. Both failure modes are possible, but the potential for the
shallow translational fhilare is much greater. The analysis becomes more complicated
when you factor in the different characteristics of the two aquifers (the anticipated
respanse time to precipitation infiltration, the relative seepage velacity, and dramout time),
The perched aquifer within the soil mantle is probably the more permeable of the two and
the first to be recharged by infiltration from the storm event. As sich, it is the most
dynamic and should have the most rapid response time, the higher seepage velocity, and
the more rapid drainout time. The deeper aquifer within the parent rock probably receives
its recharge from a location farther from the site and is probebly less permeable. This
should result in slower response time, slower seepage velocities, and much slower
drainout time for the deeper aquifer, What that means is that for the two aquifers, the
groundwater level is likely to peak at different times and react differently to storm
intensity, storm duration, end antecedent rainfall. Fruit for thought, but sbout the only
conclusion you cen come to in comparing the two potential failures is that the high-
intensity rainstorm of short duration is more likely to activate the shallow translational
Iandslide and the reactivation of the desp-scated rotational landslide is more Bkely to -
oceur as a repult of less-intense storms of longer duretion and antecedent conditions,

Certainly, the results of this relative stebility analysis cannot be universally applied to all
site conditions, Analysis of different site conditions may well lead to different conclusions and
care must be taken to assign realistic parametric velues to simulate the menagement sotivity.
Given that, what bas been demonstrated by this cxemple is that a relative gtability analysis such as
this is possible to put things in perspective for the basis of & risk V8 consequences management
decision conceming the potential for reactivation of a desp-seated landskide,
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Geotechnlcal » Parent Rock Units and Sofl Textural Class

It was dotermined through the stability analysis of the landslides in this survey that the
shoar strength of the soils in the fidlure mass could be predicted by a geotsohnical specialist nsiig
a general identlfication of the parent ro¢k units and a fleld classification of the texture and
composition of the residual soils resulting from the degradation of the parent rock. The following
description of the parent rook units is intended to help in the interpretation of geologic maps as a
merting point for that identification pracess. Only four broadly-defined rock units are deseribed
to include the seversl gaologie formation which exist on Paciic Lumber property. As
summarized in Appendix B, these units are further grouped into five catcgories based on the
residual-soll-andfor-sheared-rock temtural clnss identifiable in the fleld which best categorizes the
range of shear sirengths to expect,

A total of 130 soil were recovered from 108 of the landslides summarized in
Appendix B. The sample in the exposed scarps, soll textural class, and estimated sofl shea:
strength Giroup Number, Sn, were documented in the field. ‘The samples were submitted to the
BeoPac soils Inboratory for the determination of natural moisture content, Unified Soil Clans
determination, determination of Afterberg limits, and grain size analysis by siove analysis and
hydrometer, Appendix D summarizes the fisld semple data and the results of (e laburaiory
analysis, Appendix D also conteins the resulis of lon analyses berween some index soll
properties from the lsboratory data and the field ted Sn which was estimated in the field.
Thete indox proparties may be uselul In predicting Sn from laboratory dae, However, the user is
ceutioned that thers is significant “setter” in the data and these prediction equations should not
be used alone.

The definition of the following rock units are based on orgln, rock type, age and
stratigraphic position with respect fo adjacent rock urits. The rock units ars broadly defined and
generally consistent with existing regional geologic mapping. For geotechnical purposes,
regional mapping that delineates 13 geologic formations was simplified o four rock uaits. Two
mekunhnmdaﬁaﬂdhmoFmﬂI‘mnﬂnmﬁnmdtwnmd:whtﬁnrﬂuwildutﬁrwp.

Rock Unlr ] (RUF1). Rock Unit F1 (RUF1) contalns the melange sub-unlis of the
Franciscan Complex (co1 and eo2 sub-units of McLaughlin et al., 2000). RUFL is
charscterized by dark gtay, medium to light brown, end groen-gray, fine 10 medium
gruinod sandsione and dark gray argillite, Minor amounts of conglomerats, chart, basalt
* and limestone are found within RUF 1. The more resistant lithologies are moderately- 10
well-indurated and ganerally highly-to-pervasively sheared. Pervasive shearing within
argiitites reduces the rock mass to cssentially » scaly clay. The sizes of individuat outcrops
of resistant lithologies (knockers) within melange can vary greatly from houlder to
landform size, Mererialy within KUF1 range in hardness from sofl, remoldable clays o
hard, rebound to dent quality fine-to-madium-grained sandstone. Material exposed near
tho surfice are genesally highly weathered. Mass attiudes generally havo n strong
northwest to west-northwest fibric, but can be lacally pervasive sud be uiisutated
somewhat randomiy. Mawral separations occur between the soft argilite and hard rock
lithologles and along cortacts berween different lithologies within knockers. The
pengtratively deformad arfllitcs have a fabric of indurated, lens-shaped rock clasis,
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commonly within a gray o blue-gray clay matrix, Fractures within competent materials
are commonly coated with purple-black mangancse oxide andfor orangefred-black iron

oxide. Cementation by secondary calcite is common in places where extensive fracturing
end faulting of the rock hes allowed circulation of mineral-rich fluids, Dissohtion of the
calcite cement in surface and ground waler can create zones of weakness.

The hard rock from RUF1 is often quarry-quality and developed as such. The
residual soils can be expected to have shear strengths within the M clay (melinge biue-
gray clay often containing identifiable tale and/or serpenting), silt/clay, or sandy texctural
classes as categorized in Appendix B. As summarized in Appendix B, failures in the M
clary textural class soils in this survey were found 1o occur on prefailure netural slopes
ranging from 15 to 31 deg, (25 to 60 percent) with an averags slope of 22 dag. (40
percent). Failures in the siit/clay textural class were found to ocour on prefiilure natursl
slopes ranging from 18 to 41 deg. (30 to 85 percent) with a 31 deg. (60 percent) avernge
slope. Far the sandy textural class, failures were found to octur on prefaihuire natural
slopes ranging from 30 to 43 deg, (60 to 95 percent) with & 36 deg; (75 percent) average
slope. The typical depth of failure for all classes was the depth of the rooted zone renging
from 1 to 10 ft with sbout 4 5 or 6.ft. average.

Rock Unit F2 (RUFZ), Rock Unit F2 (RUF2) consists of relatively intact rock and
generally is correlative to the co3 and co 4 sub-units of MeLaughlin et al. (2000). We also
incorporate rocks of the Yager terrane within RUF2, Rocks of the Yeger terrme are
nearly indistinguishable from rocks of the Coestal terrane. The Yager terrane is coesval
with the Coastal terrane, but was deposited along channels within the continental slope
(McLavghlin et al., 2000). We luterpret the fine-grained, micaceous sandstone to be
characteristic of the sandstone within the Yager, RUF2 containg dark gray, medium to
light brown, and green-gray, fine-to-medium-grained sandstone and dark gray argillite.
Minor amounts of conglomerate, chert, basalt and limestone are found within RUF2,
There are three typical types of deposits within RUF2, Relatively intact sequences of
turbidites (submarine basin to shelf slope deposits) and olistostromal (submarine landslide)
deposits. While not specifically mapped in the LERW and ERDW, olistostromes may
account for nuch of the apparently randomly-oriented rock masses, Turbidite sequences
contain alternating layers of sandstone and argillite, and where relatively continuous rock
hdmm&mmmmw'ﬂnmﬂmdmdmunfudmghlmdll(ﬂmﬂ)
Distinctly-bedded sequences generally contain tight-to-open folds, flexural slip fanlts and
tamp faulting of more competent sandstone beds along less competent argillite layers,
Locally overurned bedding is common. Submarine slope and basin deposits are similar to
the turbidite saquences but lack the distinet bedforms of terbidite flows and commonly
contein more massive outorops of sandstane or argillite. Materials within RUF2 range
from frisble to pit quality, Generally rock material is partly decomposed to stained state
but logally can approach completely decomposed in highly fractured, sheared or folded
rock masacs exposed near the surface, Mass attitudes geperally have a strong northwest
to west-northwest fabrie, but can be locally pervasive and be orientated somewhat
randomly, Natural separation cecurs slong bedding planes within the sandstones and
argillites of turbidite sequences, slong mumerous fractures and along structural weaknesses
formed during folding, Fractures are commonly coated with purple-black manganese
oxide and/or orange/red-black iron oxide. Cementation by secondary calcite is common in
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places where extentive fracturing and faulting of the rock has allowed circulation of
mineral-rich fluids. Dissolutlon of the calcite cement in surface and ground water can
eremte zones of weaknoss.

Some quasry-quality rock is available in this rock wadt, but is generally of lessor
quality that the hard rock of RUF] since it tends to slack and degrade with time. Rasidual
sails are generally of » coarser texture with more gravel cantemt than RUF1, Shesr

| strenguhs within the sandy, gravelly, or shesred rock texural classes are summarized in
LA B. As summarized in Appendix B, fellures in the sendy textural class sofls in

survey were found to peour on prefiilure natural slopes ranging from 30 10 43 dag.
(60 to 95 percent) with s 36 dog. (75 poroom) average slope. Failupes in the gravelly
texcturel class were found o occur on prefailure narural slopes ranging from 30 to 47 deg.
(30 to 105 percant) with & 39 deg. (80 percent) average slope. Failures in the sheared
rook textural olass wera generally a compound failure with the sheared roak as a subsoil
(secand unlt) underlying s gravelly soil mantle and were found 16 occur on untural slopes
ranglng from 33 10 47 deg. (65 10 95 percent) with & 39 deg. (B0 pervent) average slope.
The typical depth of fhilures for the sandy and gravelly textural classes (failures confined
to the rooted zone) wete similar to RUF] ranging from about 2 to 12 fwitha 5 1.
aversgo depth., On steoper slopes, where failurcs cxiended into the sheued-rock texiural
m;m:mmmmemumm;mmmun.Mu
11 fi. average.

Bock Unit W1 (RUW1), Rock Unit W1 (RUWI1) contalns the fine-grained members of
the Wildoas Group. Spucifivlly, it contains the Rio Dell, Eel River and Pullen Formations
and lthologies mapped as undifferentisted. RUW1 containg light-brown io light-gray
siltstone to fine sandy slltstone and light-to-dark gray mudsione. Scdimonts within RUW1
are generally weakly indurated and are in @ stainad 1o purtiglly-decomposed sute,

| Lithologics within RUW1 typically consist of intorbedded sitstones and mudstones. The
| bedding planes form lateat planes of separation between different lithologios. Separation
| can also occur along fractures that can locally be comman and closely spaced, Mot of

the farmations of the Wildcat Group sirlke northwest and dip to the north, however, local
differonces oan ocour alony Tolus or shear cois.

Residual poil derived from this rock unit should have shesr strength in the silt/clay
tesctural eluse ag surnmarized in Appendix B. Failures in the stit/day texcural class were
found 1o oceur on prefillure natural slopes ranging from 18 to-41 deg. (30 to 85 perocnt)
with & 31 dag. (60 percent) average slope. The typical depth of fallurcs for the silt/clay
textural cless (fhilures confined 1o the rooted zone) was similar to the RUF| and RUF2
rooted zone failures ranging from sbout 2 to 10 &t with & 5 & average dopth..

oy,
Rock Unit W2 (RUW2) Rock Unit W2 (RUW2) is comprised of the sandy units of the
Wildeat Group, The Scotia Bluffs Sandstone and tentatively the Carlotta Formation.
RUW?2 is charuotorized by Tight brown (weathered) to light gray (fresh) R (o medium
sandstone and light brown, sandy, pebble to cobble conglomerate, Sandstones of the
wildeal Uroup are compact, weakly indursted and are generally moldable to crater
quality. Bedding within the Wildest Group in aften magpive but locally may contaln

© caltium-carbonate-comented fossil shell stringers and thin muddy imerbeds.





